The Ejecta Ray from the @ 420 km Southern Ocean Crater in West-Australia 


- RAMAN Spectra of selected Rock Samples - by Harry K. Hahn, 30.6.2021 - 


Summary : 


The linear Fraser Range in Western Australia seems to be the result of an ejecta ray that was ejected 
from the @ 420 km “Southern Ocean Crater“. Different geophysical maps indicate this impact crater on 
the floor of the Southern Ocean, which | think is a secondary crater of the Permian Triassic Impact Event 
(> weblink to my Permian Triassic Impact Hypothesis : > Part 1 (P1), Part 2 (P2), ... of my hypothesis ) 


The best indication comes from a magnetic anomaly map of the ocean floor which shows a precise 
semi-circular anomaly (see map below). Further indicaten comes from a combination of a gravity 
anomaly map of Australia and a topographic map of Antarctica, where Australia and Antarctica were 
placed to each other, so as they were placed approx. 200-250 Ma ago. The visible bow-shaped 
structures indicate an impact crater of up to @ 420 km. 


To provide first evidence for this impact Crater | collected rock samples from the linear Fraser Range, 
which | believe was caused by a massive ejecta ray from this crater (see maps below ). The age of the 
rock which forms the linear Fraser Range is given with = 1.3 Ga. But this is the age of the crust-material 
that was ejected by the SOC ! | believe the impact event itself occured at the PT-boundary =252 Ma ago 
Note : The coastal area between Albany and Esperance should also contain shock-metamorphed rocks. 


With a Raman microscope | analysed rock samples which | collected in the Fraser Range. The Raman 
spectra of quartz grains from the sample sites 50, 52 and 55 provide first indication for a shock event, 
the impact of an ejecta ray from the Southern Ocean Crater, which probably formed the Fraser Range. 


The shifts of two main Raman peaks of the analysed quartz grains from sample site 55 (Stone 1) to the 
lower frequencies 263 and 205 cm” and to 261/264 and 205 cm”, and the shifts of two main Raman 
peaks in the quartz grains from sample site 50 (Stone 2) to the lower frequencies 204 and 124 cm” 
and to 260/265 and 204 (200,209) cm™ ( double peaks ), and similar shifts in samples from site 52, 
which are visible in the Raman Spectra provide a first indication that the quartz from these sample sites 
was exposed to a shock pressure in the range of 20 - 22 GPa. (>see diagram in Appendix at page 34). 

Even if these frequency shifts are small and didn’t affected more than two of the main quartz peaks, at 
least this is a first indication for an impact shock event. The microscopic images of some analysed 
quartz grains from site 50,52 &55 may provide further proof for a shock event (see pages 7-9, 14&21) 


The rock material from sample sites 50 and 55 may provide further evidence for the ejecta ray theory. 
On site 55 the rock consists of glass-like material that contains pipe-shaped bubbles filled with air (gas) 
All spectra were made with a BRUKER Senterra-II Raman Microscope (wavenumber precision <0.1cm”) 


> Images of the analysed rock samples and photos of the sample sites are in the Appendix at page 31 
> More images of all sample sites are available on www.permiantriassic.de or www.permiantriassic.at 
> General Summary of my Analysis : see Part 6 (P6) of my PTl-hypothesis (P1) / References : page 35 


Note: A shock pressure of 20 GPa exceeds every pressure caused by normal terrestrial metamorphism. 
This indicates that the linear Fraser Range may be indeed the result of a strong ejecta ray of the 
Southern Ocean Crater as indicated on the gravity- and magnetic anomaly maps (> see images below ) 


> Gravity Anomaly Map Magnetic Anomaly Map of SW - cite 
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Sample Site 50: Stone 2_spectra1 indicates: Quartz & Eosphorite, Diadochite (> see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 204 and 124 
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Sample Site 50: Stone 2_spectra2 indicates: Quartz (— see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 263 and 203 (206) 
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Sample Site 50: Stone 2_spectra3 indicates: Quartz (— see RRUFF_CS results ) 
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Sample Site 55 : Stone 1_spectra 1 (white mineral) indicates: Quartz (— see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 263 and 205 
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Sample Site 55 : Stone 2_spectra 1( white mineral) indicates: Quartz (— see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 261 (264) and 205 
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Microscopic Images : Samples from Site 50 ~> original state (no preparation ) 
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Microscopic Images : Samples from Site 55 ~> original state (no preparation ) 


Sample Site 55: Stone 1_ spectral indicates: Quartz - Imagesize: ~500 x 350 um 





Sample Site 55: Stone 1_ spectral indicates: Quartz : ~ 400x300 um 
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Site 55 : Stone 1: Quartz - Image: 400 x 350 um Site 55 : Stone 1: Quartz - Image Detail : = 90 x 70 um 





Microscopic Images : Samples from Site 52 ~> original state (no preparation ) 


Sample Site 62: Stone 2 asada 2 indicates: - Image size : ~ 250 x 150 um 
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Sample Site 52 : Stone 3-B_ spectra 3: - Image size : 250 x 150 um 
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Sample Site 52 : Stone 3-B_spectra 3 (white mineral) indicates: 


Overview & Chem ® Chemi2 ® Selection view 
i i 
q q 
| > 
8 
37 
g 
3 





670.47 -726.78 


Gi] Spectra ©) List 








ee el Ne 





—— " a iid = = ‘ - a } on 














Quartz (@ RRUFF_CS) 





[@ Chen? D Chemi2 Sample : 


Select trace 
@Q6n.47-7%6.78 

Pot type 

© DB contour plot 

@D wot plot 

OD pine plot 

(©) §% contour plot 

© ® column plot 

© 8 ahere plot 
—_—————— 
OG contiwous and ines 4 


Playback controls 

















pA aaa ae Net A 
a 
| CrystalSleuth: EXTRACT_52_KALG s3 (10x}_other piece_white crystal.0_000002.0 = B x 
File Edit Mode Help 7 - — 
ihi{idls| lB] lal e[x| elle] <|>| 
File Manager | SpecEdit Raman Library | x-Ray | 
RRUFF ID: A 

<) Quartz (532nm) x080016 

Quartz (532nm) x080015 

Quartz (532nm) ROGOGO4 

Quartz (532nm) ROS0125 

Quartz (532nm) RO40031 

Amote (532nm) RUSUUbS 

Dachiardite-Na (532nm) RO061116 

Edgarbaileyite (532mm) R060500 

Sugiite (532nm) RO70684 

Villain tile (S32rm) RO60514 

Sodalite (532mm) Rnanans 

Sodalite (532nm) R060435 

Sodalite (532nm) RnANAsS4 
> 

Search 





420 700 280 





1120 1260 1400 


Indication for a shock eventis the shift of the marked Quartz spectral line towards 205 
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Sample Site 52 : Stone 2 spectral indicates: Quartz (> see RRUFF_CS results ) 


@ Cheni2? ® Selection view 





1733.10-4050.20 


BD Soectra (9 tne 











| CrystalSleuth: EXTRACT_10-B (KALGOOR-52 Aus-West)_Glas.0_000006.0_ohne 
File Edit Mode Help 








thijub| |S S| |2|x| clitl@! <|>| 





93 Quartz (532mm) X080016 
92 Quartz (532mm) ROSO6O4 
$2 Quartz (532nm) RO50125 
92 Dachiardite-Na (532nm) R061116 
Si Quart Le (532ruri) RO40031 
838 Suailite (532mm) RO70684 
87 Amicite (532nm) ROSOD66 
85 Edyarbaileyite (532100) RO60500 
84 Villamaninite (532mm) R060514 
83 Malayaite (532nm) RO61131 
G3 Masutomilite (532mm) ROG 1006 
R? Soralite (532mm) RN6NS35 ¥ 
< > 
Search 

x080015 

Quartz 

Si0_2_ 

Synthetic 


125 255 385 515 645 775 905 1035 1165 1295 


that the Quartz was exposed toa 





1200 1150 1100 1050 1000 950 900 850 800 750 700 650 600 550 500 450 400 350 200 250 200 150 100 


Sample-Site 52 : Stone 2_ spectra 2 indicates: Quartz (> see RRUFF_CS results ) 
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Indication for a shock eventis the shift of the marked Quartz spectral line towards 261 
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Sample-Site 52 : Stone 2_spectra3 indicates: Quartz (> see RRUFF_CS results ) 
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Sample Site 55: Stone 3_ spectral indicates: (> see RRUFF_CS results ) 
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Sample Site 55: Stone 4_ spectral indicates: noresult ! (— see RRUFF_CS results ) 
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Sample Site 55: Stone 5 spectral indicates: Quartz (— see RRUFF_CS results ) 
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Sample Site 55 : Stone 6 spectra 1 (light pink mineral) indicates: Quartz (> see RRUFF_CS results ) 
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 264 and 205 (208) 
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Sample Site 53 : Stone 1_ spectra 1 indicates: Ixiolite, Titanowodginite, Synchysite-(y) & Metauranocirite 
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Sample-Site 53 : Stone 2_spectral1 indicates: Anorthoclase (see RRUFF_CS results ) 
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Sample-Site 53 : Stone 3_ spectral indicates: Jamesonite, Apatite-(CaF) (see RRUFF_CS results ) 
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from the border area of 
the red matrix and one 
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Microscopic Images : Samples from Site 53 an55 -— original state (no preparation ) 


Sample Site 53 : Stone 1_ spectral indicates: 


Sample Site 53 : Stone 2_ spectral indicates: 
- Image size : ~ 300 x 300 um 


Image size : ~ 350 x 300 Hm ( melted surface structure : ?) 
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Sample Site 52 : Stone 1 spectral indicates: Orthoclase / Microcline + Quartz (see RRUFF_CS results ) 
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The spectral line at 126 cm” indicates 
that Quartz is present in the sample. 


( 30 % match ) The stone probably 
contains a small amount of Quartz 
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The Quartz spectral line 426 in the spectrum 


indicates that the Quartz in the sample was 


exposed to a shock pressure of =22 GPa 





Sample-Site 50 : Stone 2_spectra2 indicates: Ferrosilite, Kanoite, Augite (> see RRUFF_CS results ) 
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Sample Site 52 : Stone 3-A_spectral indicates: Rutile ( Titandioxid ) (> see RRUFF_CS results ) 
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Sample Site 52 : Stone 3-A_spectra 2 indicates: Augite, Diopsite (> see RRUFF_CS results ) 
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Sample Site 52 : Stone 3-B_spectra1 indicates: Labradorite (> see RRUFF_CS results ) 
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Sample Site 52 : Stone 3-B_spectra 2 indicates: Labradorite (> see RRUFF_CS results ) 
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Sample Site 52 : Stone 3-B_ spectra 4 (white mineral) indicates: Labradorite Anorthoclase (— RRUFF_CS) 
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Sample-Site 52 : Stone 3-B_ spectra 5 (white mineral) indicates: Labradorite (— RRUFF_CS) 
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Sample-Site 50 : Stone 2_spectra3 indicates: Augite, Diopside, Johannsenite (> see RRUFF_CS results ) 


& Overmew D Chemit ® Chemi2 & Selection view 








~ 
~ 

a 

' 

L=3 

a a 
7x0 


3 
& 
oxo 





61900 62000 62100 
2619.20-2752.20 x-axis [pm] [> 


1931.80 Image: (image t v 


(2) Spectra (©) tist [® Chemi1 @& Chem! 2 
FO toed Moly ee: Select bace 
F ane as Pie ‘Ox 2752.20 
: ya Pint type 


ae Wa oa ha wna ae Ue 
“ Wn atayyg OD contow plot 
i y Ay ’ (@) D wot plot 
PY Bat Paras P f 
wie wt staan O® pexel plot 


aad al m 

“nn mg O® contour pict 

§ ihn . OW cole piot 
_ a Ow sohere pot 


“wer ~~ 
wer a 
Plot mode 


“a 
wk “ Potmode 
, | © conmuyous and ines 
a tele L 
8 \ Playback controls 
> Ae ELLE I I tt Bo ih crm Mle th BM tn, ie en th rn fon 4 ” ’ . ’ > 


«  snempnannanitrerntnintoPes Ce ee 
i ipisnesnaaes 








4200 4000 3800 3600 3400 2200 3000 2800 2000 2409 2200 2000 1800 1600 1400 1200 1000 800 000 400 200 





File Edit Mode Help 





4s) a] ) 8) = 





Eilint|@| <| >| 





as <) Ninnside (539mm) RNANRAI 











83 Augite (532nm) RO70231 
83 Diopside (532nm) RO60085 
82 Augite (532nm) RO6 1086 
82 Diopside (532nm) RO50496 
81 <) Johannsenite (532mm) —- RO70521 
79 Diopside (532nm) RO70123 
B Diopside (532nm) RUSUUS/ 
78 Pargasite (532nm) RO60632 
78 Peledurmile (532run) RO70207 
77 Donpeacorite (532nm) R060646 
7 Kanaite (522nm) Rns1iza OY 
> 
Search 
RO061108 


Augite : 
(Ca,Mg,Fe)_2_(Si,Al)_2_0_6_ 

Monti Rossi, near Mt. Ctna, Sicily, Italy 
RO60861 


Diopside 
CaMgSi_2_0 6_ 
Red Mountain Volcano, NW of Flagstaff, Arizona, USA 


i RO70521 
4 aN R dy n Johannseni 
afl WU i Li ally nil ¥ bi ‘an CaMnSi 20 6 


2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 200 200 100 


Appendix 1: Photos of rock samples from sample sites 50 to 55 > see next page ! 
Note: Photos of all Samples Sites 50, 52, 53 and 55 and othersample sites are 


available on my website. — see : Sample Sites - Ejecta Ray of the 420 km SOC 
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Sample site 50 is accessible from the Highway. Itis part of the Fraser Range and it is elevated =~ 30m 
above the sediment area. It seems to consist of one coherent mass of solidified material (ejecta from 
the SOC ?) It consists of onion-like layers of rock. Similar areas like this can be found in the Cooktown- 
area near the Cape York Crater ! Note : site 50 lies on a fenced pasture. Permission may be required ! 
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Photos of all Samples Sites 50, 52, 53 & 55 
and other sites are available here: 
Sample Sites - Ejecta Ray of the 420 km SOC 
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Sample site 52 > a big (ejecta?) boulder > 
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Please read the analysis to 
this material on page 14 & 15.4 





The ground on sample site 55 = 
seems to mainly consist of one ze 
coherent mass of ceramic-like 4 
material with linear flow-texture 
and a low density like wood ! 
Flow direction along Center Line 
of Fraser Ranae ! 
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Appendix 2: A short overview: The Raman bands ( peaks ) of Quartz shocked with 22-26 GPa 


In order to verify a sample site as an impact site or impact structure, shock-metamorphic effects must 
be discovered in the rocks of the sample site. This can be done by different methods. 


For example with the help of PDFs ( planar deformation features ) which are visible in the quartz with 
the help of a microscope. However this requires careful preparation of the samples and expertise. 


Another, easier method, is the use of a RAMAN microscope. Micro-RAMAN Spectroscopy on quartz 
grains in the samples can provide the first evidence for a shock event, that was caused by an impact. 


Mec Millan et al. (1992) and others have shown that the main RAMAN-peaks of Quartz shift towards 
lower frequencies if the Quartz was exposed the a shock-pressure > 15 GPa. ~ see diagram below 


The shift of the main quartz RAMAN-peaks can be used to identify quartz that was shocked by an impact 
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Quartz shocked with 22 GPa and 26 GPA shows shifts of the main RAMAN-peaks of 1- 4cm’ to lower frequencies 


Appendix 3 : Raman spectra of (W) weakly-shocked & (M) moderately-shocked Alkali-Feldspar 
Weakly shocked alkali feldspar mainly 
developed irregular fractures and 
undulatory extinction. Note that the 
Raman-lines 210 and 765 are missing in 
the w-shocked feldspar, and = an 
additional line at = 150 appears. 
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